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Summary

Sinus pericranii is a rare venous anomaly, 
representing a transosseous connection between 
the intracranial venous system and the epicrani-
al venous system. We present an unusual case of 
bilateral frontal sinus pericranii in a 12-year-old 
boy, with associated lacrimation. Instead of the 
usual short bridging vein between the intra- and 
extracranial venous circulation, in our case the 
veins connecting the superior sagittal sinus and 
the left superior ophthalmic/orbital vein coursed 
intratabularly over a distance of several centim-
eters. To our knowledge, such a course has not 
previously been reported in literature. 

Introduction

Sinus pericranii is a rare venous anomaly, 
representing a transosseous connection be-
tween the intracranial venous system (e.g. dural 
sinuses) and the epicranial venous system. The 
condition was first described by Stromeyer in 
1850 1. The classic presentation of a sinus 
pericranii is that of a child with a nonpulsatile 
soft tissue mass, that can be ‘pressed away’ and 
increases in size in situations of increased ve-
nous pressure, revealing its venous origin 1,2. 

The majority of sinus pericranii are located 
in the midline of the frontal region where they 
connect to the parasagittal sinus. However, oth-
er locations have also been reported 3,4. Al-
though most sinus pericranii occur as solitary 
lesions, up to 20% of patients are reported to 
have associated venous malformations else-
where 5,6. The exact mechanism by which sinus 
pericranii arise is unknown. The most widely 

accepted theory is that of a developmental ve-
nous anomaly, possibly resulting from transient 
venous hypertension during the late phase of 
embryologic development 7. There have also 
been reports of acquired sinus pericranii attrib-
uted to direct head trauma 8. Most sinus pericra-
nii are asymptomatic and the majority of pa-
tients seeking medical aid do this for cosmetic 
purposes. Only a small fraction of patients tend 
to experience discomfort or pain 7,9. Although 
spontaneous thrombosis has been reported in 
some cases 10, the prognosis of untreated sinus 
pericranii is usually benign 7,9. Lesions usually 
stay stable in size after puberty and have even 
been reported to regress spontaneously 11. 

Diagnosis and Treatment

The diagnosis of sinus pericranii can usually 
be suspected on clinical examination. The role 
of imaging is to confirm the clinical diagnosis, 
to rule out more serious pathology and to as-
sess possible therapeutic options if desired 2,7,9 
CTA and MRA are usually the first imaging 
modalities used as they can assess both the 
bony defect and the vascular anatomy of the le-
sion in a way superior to ultrasound or conven-
tional radiography 10,12,13. However, these imag-
ing modalities do not provide information on 
the flow-dynamics of the lesion under investi-
gation. This additional information is indispen-
sable to differentiate a benign sinus pericranii 
from more serious pathology, such as, for in-
stance, dural arteriovenous fistula 7. CTA and 
MRA certainly have an important role in rul-
ing out the presence of a sinus pericranii when 
they are unremarkable. However, when abnor-
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malities are present, in our opinion, additional 
DSA (or, in the future, 4dCTA) should be per-
formed to assess flow dynamics. This is espe-
cially important if treatment is contemplated, 
when special care should be given to pattern of 
venous drainage 7. When only a small amount 
of blood from a relatively less important brain 
region is drained through the sinus pericranii, it 
can be safe to treat it either surgically or by en-
dovascular intervention (coiling or emboliza-
tion) 9. In cases where a significant amount of 
intracranial venous blood is drained through 

the sinus pericranii, or when the source of this 
blood is a crucial brain area, the risk of either 
severe bleeding or brain ischemia through ve-
nous hypertension pose strong contraindica-
tions for treatment 7-9.

Case Report

We describe a case of an unusual type of si-
nus pericranii which, to our knowledge, has not 
previously been reported in literature. The pa-

Figure 1  DSA+DA images, LICA+RICA injection. On both sides, the intratabular intra-osseous channels are clearly visible. 
Also, venous drainage through the sinus pericranii on both sides is depicted.
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Figure 2  3d reconstruction of the superficial venous drain-
age through the angular-and facial veins on both sides. The 
vein on the right is slightly dilated. The vein on the left 
shows marked dilatation, consistent with the more promi-
nent sinus pericranii on the left.
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Figure 3  Axial and sagittal CE CT images. Sequence of images depicting the intratabular course of both sinus pericranii. The 
entry-point through the tabula interna is clearly seen, as well as the exit through the orbital roof into the orbit.

Figure 4  DSA + DA image, LICA injection. Full view of the venous drainage from the left side, depicting the connection of 
both sinus pericranii to the superior sagittal sinus, the intratabular course and the connection to the angular and facial veins 
on both sides.
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tient is a 12-year-old boy, who presented with a 
soft bluish swelling located medially in the left 
frontal region. When venous pressure was 
raised (Valsalva maneuver, coughing, bending 
over) the swelling increased, with associated 
lacrimation from the left eye. 

CTA and MRA performed in another hospi-
tal were initially reported as unremarkable. The 
patient was then referred to an ophthalmologist 
in our institution for analysis of the lacrimation 
disorder. Review of the previously performed 
CTA and MRA by our department revealed ab-
errant veins originating from the superior sagit-
tal sinus and crossing the inner tabula on both 
sides through small bony defects. After coursing 
between the inner- and outer tabulae for sever-
al centimeters, the aberrant veins crossed the 
roof of the orbit to fuse with the left- and right 
superior orbital (or ophthalmic) veins, draining 
into the angular veins and subsequently out-
ward. The aberrant vein on the left was mark-
edly more pronounced then than the aberrant 
vein on the right. Additional DSA, performed 
to assess venous flow dynamics, showed the di-
rection of venous blood flow to be from intrac-
ranial to extracranial. In this case, the sinus 
pericranii turned out to be part of an aberrant 
drainage path of the superior sagittal sinus 
through the left and right facial veins instead of 
the usual drainage path through the sigmoid si-
nus. After establishing the benign nature of the 
lesion, no further treatment was instigated.

Discussion

The case presented in this report is unusual 
in several ways.

First, instead of the usual short bridging vein 
between the intra- and extracranial venous cir-
culation, in our case the veins connecting the 
superior sagittal sinus and the left- and right su-
perior ophthalmic/orbital veins coursed intrat-
abularly over a distance of several centimeters. 
To our knowledge, such a course has not previ-
ously been reported in literature.

The second unusual aspect is the clinical 
presentation, with excessive lacrimation on in-
creased venous pressure. In this case, this phe-
nomenon might be explained by the increased 
venous blood flow in the region of the left lac-
rimal gland.

Although some authors state that CTA or 
MRA alone are sufficient in confirming the 
clinical diagnosis of sinus pericranii 12,13, it is 
our strong opinion that additional DSA (or, in 
the future, 4dCTA) provides invaluable infor-
mation regarding the flow dynamics of the le-
sion under investigation and should therefore 
always be performed

Without DSA, it is virtually impossible to 
differentiate a benign sinus pericranii from po-
tentially dangerous lesions such as dural arte-
riovenous fistulas unless a pulsatile arterial 
flow is observed in the lesion, especially with a 
long intra-osseous course of the sinus. 
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